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BACKGROUND AND STATEMENT OF ISSUES

The Texas Natural Resource Conservation Commission (TNRCC) requested that the Texas
Department of Health (TDH) Health Risk Assessment and Toxicology Program evaluati: the
potential health risks associated with exposure 1o soil on and near the Frank J. Doyle
Transformer Site in Leonard, Faonin County, Texas. The site is an active registered salvage yard
that receives and processes used power transmission transformers for recoverable metals. There
is conflicting informulivn as (o whether transformers still are being processed on the sitee. The
site is bordered to the north by a residential aresa, to the east by Leanard High School, to the south
by an alleyway and two . residences, and to the west by the owner’s residence. The allevway has
beavy pedestrian traffic from students of the adjacent Leonard High School. A day care: center,
which contains outside play areas for children is located southwest of the site across the alley.

We were asked to base our assessment of this site on 19 soil samples collected by the TNRCC
in 1998. The TNRCC collected one un-site sumple (6-12 inches deep) from each of three
identified waste management areas, 13 off-site surface soil samples from various areas'of
suspected comtaminant migration, and three background samples from unaffected arezs. In
addition lo the soils samples, four groundwater samples were collected from two Leonard
'municipal water wels and one privately owned drinking water well. Samples were anslyzed for
pesticides, polychlonnah:d biphenyls (PCBs), semi-volatilc and volatile organic chcmxc als and
metals,

DISCUSSION

Based on a review of the laboratory results, the primary contaminant of concem for the site is the
PCB Aroclor 1260 (Table 1). This contaminant was found at high concentrations in sol both on-
and off- the site (Figure 1). The highest on-site concentration of Aroclor 1260 (2,300 nig/kg)
was found in soil from a low ares north of the concrete pad container storage area. The highest
off-site concentration of Aroclor 1260 (4,100 mg/kg) was found in soil collected from the
alleyway south of the site. Soil samples from the daycare center and the high school did not
contain significant levels of PCBs (Table 1; Figure-1). Many of the sample results were reported -
either as “estimated values” or as values that were “not recommended for use because &f
associated QA/QC performance inferior to that from other analysis” [2]. Several of the samples
which contained extremely high levels.of Aroclor 1260, required dilutions beyond that which the
laboratory was capable of performing. None of the groundwater samples contained sigmificant.
quantities of pesticides, PCBs, semi-volatile and volatile organic chemicals or metals. :

Health Assessment Comparison Values

To assess the potential health risks associated with exposure to Aroclor 1260 in soil , we
compared the reported concentrations to health assessment comparison (HAC) valucs for non-
carcinogenic and carcinogenic endpoints. Currently, there are no HAC valucs specifically for
Aroclor 1260 [1). We based the non-cancer comparison value for Aroclor 1260 on the Agency
for Toxic Substances and Disease Registry’s (ATSDR’s)minimal risk level (MRL) for the

1



03/24/99 WED 15:48 FAX @004
-03/24/99  13:18 BE12 458 7776 TX HSEES PROJECT @004

Doeyle Transformer Site Consultation Draft for Certification

structurally similar compound Aroclor 1254. The MRL is an estimate of a daily hurman
exposure 10 a contaminant that is unlikely to cause adverse non-cancer health effects ovira

" lifetime. We based the cancer risk comparison value for Arolcor 1260 is on the U.S.:
Environmental Protection Agency’s (EPA’s) cancer slope factor for PCBs as class of chemicals
and an estimated excess lifetime cancer risk of ove-in-one million persons. Exceeding; a HAC
value does not imply that a contaminant represents a public health threat, but suggests that the
contaminant warrants further consideration. Although many of the cancentrations were reported
as estimated values, they were well above health based comparison values (Table D).

Figure 1. Doyle transformer site avd soil sampie coneentration of Aroclor 1260 (mg/ks)
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Polychlorinated Biphenyls (PCBs) -

Background
PCBs are a group of synthetic organic chemicals that contain 209 individual chlonnai‘c :d bxphenyl

compounds (fmown as congeners) with varying harmful effects. They are either oily liguids or
solids and are colorless, odorless, and tasteless. There are scven common types of coramercially
available PCB mixtures, also kiiown as “Axoclors™, which comstitute 98% of PCBs sdld in the
United States since 1970. The name Aroclor 1254 means that the molecule contains 12 carbon
atoms (first two digits) and approximately 54% chlorine by weight (second two digits). The
more highly chlorinated Aroclors have been found to have greater potential for adverse health
effects in humans and animals. There are no known natural sources of PCBs in the en'vironment.
Typical concentrations in soil are less thaa 10 to 40 pg/ke [3].

°t
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Becanse they don’t burn easily and are good insulating matetials,'PCBs have been used widely as
caolants and labricants in transformers, capacitors, and other electrical equipment. The '
manufacture of PCBs stopped in the United States in 1977 because of evidence that they build up
in the environment and cause harm(ul health effects. Today, PCBs can be released into.the
environment from poorly maintained hazardous waste sites that process used electrical :
transformers or by burning of organic wastes in municipal and industrial incinerators.

Environmental Eatc

PCBs released into the environment bind strongly to soil and sediments and may remair. there for
several years to many decades. The more highly chlorinated congeners, such as Aroclor 1260 do
not typically travel deep into the soil with rainwater. Because of strong adherence to sol,
migration of the highly chlorinated PCBs to groundwater and volatilization to air are neiligible.

Currently, the major source of PCB release lu the atmosphere is the redistribution of the
compounds already present in soil and water, Aroclars arc no longer produced in the U.S.;
however, emissions may be discharged into the air from other sources including disposal sites
containing transformer and capacitor PCB wastes, incineration of waste, and improper disposal
or spills of the compounds to open areas. PCB vapors remain in air for an average of mire than
ten days, and once in the air they can be carried for very long distances from where they were
released into the environment. Vapors eventually return to the land and water by settling or -
washout with snow and rain. The higher chlorinated PCBs, such as Aroclor 1260, arc more
likely to be associated wnh the particulate adsorption phase in air than are the lower c.hhmna.ted
PCBs [3]. .

In water, a small amount of PCBs may remain dissolved, but most tends to stick to arganic
particles and sediments. PCBs in water can build up in fish and marine animals at
concentrations hundreds of thousands of times higher than the concentration in water. Cne of the
most significant sources of PCB exposure by humans is through the ingestion of wntammated

fish, shellfish, meat, or dairy products [3)-
Toxicological Evaluation

PCBs are absorbed through ingestion, inhalation and dermal routes, after which they are
transported similarly through the circulation. Once they enter the body, they may be stozed in
body fat and the liver for many months. They also can build up in milk fat and can entej’ the
bodies of infants through brenstfeedmg

Health Effects - Non-Cancer

The most common health effect observed in persons exposed to PCBs is a form of sk:n frritation
known as chloracne. Other health effects that have been reported in humans include general
weakncas, numbness of the limbs, respiratory symptoms, altered immune response, and oia.magc
to the liver. Gastrointestinal effects such as anorexia, weight loss, nausea, vomiting, and.
abdominal pain have been observed in workers exposed to PCBs. Ingestion of PCBs and/or
swallowing inhaled PCB particlcs may have contributed to these effects [3].
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It is not known whether PCBs can cause birth defects in humans; however, some studie:. indicate
that consumption of PCB cantaminated fish during pregnancy can be associated with decreased
birth weight, gestational age, and head circumference of infants, as wcll as a decreasc in leaming
abilities that continued later in life. In the majority of the developmental studies, co-exyosure to
chemicals other than PCBs and differences in lifestyle were not sccounted for. Animal studies
have conclusively shown PCBs to cause birth defects such as abortions, stillbirths, and :
underweight offspring. A number of studies have reported an asspciation between consinnption
of PCB contaminated fish by women during and before prcgnancy and subsequent
neurodevelopmental effects in theic infants.: Limitations to these studies include compa abﬂxty of
exposed to control subjects and exposure assessment. In a group of 242 infants born to ‘mothers
who either ate fish from Lake Michigan which was contaminated with PCBs and those vwho did
not, a weak correlation was found between PCB levels in the umbilical cord and altered:
behavioral responses which persisted until testing ended at age 11. Postnatal exposure from
breastfeeding was not related to bahavioral perfarmance {3]. ;

Other effects observed in animals include increased hepatic microsomal enzyme induction, liver
enlargement, fat deposition, fibrosis, and necrosis, increased cholesterol (animals), thyroid
enlargement with decreased production of thyraid hormones, increased adrenal gland production
reported as an adaplive response to stess, facial edema, acne, fingernail loss, loss of haic in
monkeys, weight loss, and kidney damage. However; the levels necessary to produce t ose
effects were very high and it is not known if the same effects would bappen in people e‘l'posed
chronically to lower levels [1].

Inhalation of PCBs by wo:ke.rs employed in capacitar facilities has been observed to caise upper
respiratory tract oz eye irritation, cough, headaches, and tightness of the chest. Hepatic =ffects,
such as increases in levels of serum liver related enzymes may be related to inhalation of PCB

The Agency for Toxic Substances and Disease Registry (ATSDR) has established a chronic oral
minimum risk level (MRL) of 0.00002 mg/kg/day for Aroclor 1254, This MRL is based ona
study in which a decrease in functioning of the immune system was obscrved in rthesus :nonkcys
fed with the compound in a mixture of com oil for a period of 55 months. At 55 month,, there
was a significant dose-related decrease in IgM titers in response to challenges with sheep red
blood cell antigens. The lowest dose level tested, 0.005 mg/kg/day, was caonsidered the; lowest
observable adverse effects level (LOAEL) far decreased antibndy response. Studies in ispecies
other than monkeys have given inconclusive immunologic findings in that changes in somc
immune parameters were sporadic, generally not dose-related, or occurred at much higher levels.
Weak correlations between PCB exposurc and depressed immunalogical function, specifically a
reduction in natural killer (NK) cells, have been found in humans consuming PCB contiminated
fish; however, these studies are confounded by the coinciding presence of DDT, which ‘also is
capable of affecting the immune systern. The uncertainty factors considered in this stuidy include
ten for use of a LOAEL, three for extrapolation from animals to humans, and ten for human
variability [3]. .
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Health effects - Cancer

Studies in animals show that PCB’s containing 60% chlorine by welght are clearly carmzwgamc
and indicate differences in the carcinogenic potential of other PCB mixtures, based on the degree
of chlorination. Available data sugpest that the carcinogenic potency decreases with the percent
chlorination. Hepatocellular (liver) carcinomas developed in rats fed an estimated dose ¢f 5
mg/kg/day Aroclor 1260 for 21 months [1).

Animnals treated intermediately or chronically with ‘Araclors 1254 or 1260 showed statistically
increased incidences of liver adenomas and carcinomas. To investigate hepatic tumor
‘progression after exposure has stopped, groups of rates were exposed for 52 weeks, thep
exposure was discontinued for an additicmal 52 weeks. Por Araclor 1260, he “stop-study” tumor
incidences were greater than those of the lifetime study, indicating persistent hiological activity
after exposure staps for the more highly chlorinated Aroclors. Other cancers observed in animals
include thyroid gland carcinomas, adenocarcinoma of the stomach, leukemia and lymphcma [1].

A human study analyzing cancer mortality smong 2,100 workers at a capacitor manufacturing
plant in Italy found statistically significant increascs in death from cancers of the gastrointestinal
tract and blood syslem compared with pational and local rates [4). Another human study
involving 2,588 workers at two capacitor plants in the U.S. have found significant increases in
death from cancer of the liver, gall bladder, and bilary teact [S]. Studies of associations between
scrum PCBs and hepatic indices in environmentally exposed populations are generally '
inconclusive due ta the elimination of other contributing factors such as lifestyle, occupationsl
exposures, or consumption of PCB contaminated foods.

Although studies of workers do not provide enough information to determine if PCBs cause
cancer in humaugs, based on the animal studies, the Department of Health and Human Services
(DHHS) has determinad that PCBs may reasonably be anticipated to be carcinogens. The
International agency for Research on Cancer JARC) and the EPA each have determined that
PCBs are probable buman carcinogens. The EPA has cstimated an oral cancer slope fnc1or of2.0

(mg/kg/day)”! for PCB mixtures [l]
Public Heslth Implications

The primary exposure pathway considered in this consultation is the possible ingestion of
contaminated soil from the unpaved gravel alley between the site and the adjacent day czre center
and high school; TNRCC personnel reported heavy pedestrian traffic by students from of the
high school. We also considered exposure to conteminated soil from each of the residences thar
were sampled. Inhalalion of contaminated dust could be a potential route of exposure; Lowever,
we would not anticipate it to be a major route of exposure.

Based upon the data that were available for review, we calculated en exposure doée matrix for 60
- potential exposure scenarios (Table 2). These sceparios include potential exposures to PCBs
found in soil from the alley and soil from each of the three residences that were sampled. Based
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on a conservative cshmate of exposure, the MRL could be exceeded at each of these locations.
While exceeded an MRL does not necessarily imply a threat to public health, it is notevrorthy that -

. in some ipstances the eslimated exposures are less than an order of magnitude lower thzp the
observed LOAEL for immunological effccts in primates. Since the observed LOAEL vras the
lowest dose tested, the actual LOAEL could be consxdembly lower.

Assuming an average body weight of 50 kg (high school age teenager)‘, an exposure period of
196 days per year (excludes summer months) for four years, and an average of ane hour possible
contact time per day (time spent in the alleyway; daily ingestion rate adjusted based on contact
timc), we estimate that there would be no apparent increase in the lifetime risk of develuping
cancer.

Child Health Initiative

ATSDR'’s Child Health Initigtive recognizes that the unique vulnerabilities of infants ar. d
children demand special emphasis in communities faced with contamination of their water, soil,
air, or food. Childten are at greater risk than adults from certain kinds of exposures to hazardous
substances emitted from waste sites and emergency events. They are more likely to be 2xXposed
because they play outdoors and they often bring food into contaminated arcas. They ar: shorter
than adults, which means they breathe dust, soil, and heavy vapors close to the ground, - Children
also are smaller, resulting in higher doses of chemical exposure per body weight [6]. The
developing body systems of children can sustain permanent damage if toXic exposures ocour
during critical growth stages. Most importantly, children depend completely on adults for risk
identification and management decisions, housing decisions, and access to medical care.

The TDH evaluated the potential for children living in the vicinity of the Doyle Transformer Site
to be exposed to polychlorinated biphenyls at levels of health concen. Currently children are not
likely to be chronically exposed to contaminants at this site; however, infrequent contact is
possible.
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CONCLUSIONS o

- L

Overall, exposure to soil on and around the Doyle Transformer Site poses a putlic bealth
hazard because of the presence of the PCB Aroclor 1260 in the soil. Chranic ingestion of
small amounts of soil from around this site could result in cxposure doses that exceed
EPA’s rcference dose and ATSDR’s minimum risk level. Given the level of uncertainty
surrounding the lowest effects level observed in primate studies upon which the RfD and
MRL are based, it is possible that exposure to PCBs in soil near this site could nesult in
adverse health outcomes.

Soil contaminated with PCB Aroclor 260 has migrated to the alleyway south of the Doyle
Transformer Site as evidenced by the very high levels of PCBs were measured in soil
from the alleyway. Students from the adjacent Leonard High School frequent this
alleyway during the normal school year. Chronic exposure to this soil could po se & public
health hazard. .

Soil on the Doyle Traasformer Site contains elevated levels of PCBs; particular.y high
levels were found near the concrete slab used for processing transformers. The rresident
on site could be exposed to PCBs in the soil at concentrations that pose a health hazard.

Soil from the two residential yards immediately south of the site contains PCBs at levels
well above background. Chronic ingestion of these soils by small children or aclults could

pose a public health hazard.

The low levels of PCBs found in soi] from Leonard High School and from the day care
center south of the site do not pose a public health hazard,

RECOMMENDATIONS

1.

Soil from the alleyway between the Doyle Transformer Site and the daycare shuuld be
removed.

The PCB contaminated soil around the concrete pad container storage area on tl.z site
should be removed and furture processing activities should be monitared to prewnt further
contamination.

The PCB coantaminated soil from the two residential yards immediately south oi the
alleyway should be removed and replaced with clean soil, .
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